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Bomb Bin 

This invention relates to bomb bins for protecting nearby structuras 
against the effecls of an explosion. 

It is well known to use water to mitigate against the effects df an 

5 explosion and, for example, EP 0276918 deacrtbed various ktrms of inflatable 
sfeuctures which may be placed over and around a bomb in order to mitigate 
against the effects of any subsequent explosion. This concept is taken a further 
step by the use of drop stitch material as taught in GB 2374625, the disclosure 
of which is incorporated herein by reference, the drop stitch material allowing 

1 o protective walls to be erected quickly which are taller than the width of the base 
and which may initially be filled with air to attain their desired shape followed by 
water to mitigate against any subsequent blast 

tt is further known from a paper by IMeSsrs Keenan and Wager dating 
from 1992 at the 25* DoD Explosives Safety Seminar at Anaheim, California, 

16 that where water is altowwed to aerosolise by being located at or near the 
proximity of a subsequent explosion the aerosolised water prevents combustion 
of detonation products by preventing access to oxygen and by cooling gases 
below the temperature required to sustain combustion. They also found that 
vaporisation of water absorbs 539 calories/gram plus 1 calorie/gram/degree to 

20 heat the water to 100°C. thereby concluding that aerosolised water can absorb 
all of the detonation energy of explosive If the weight ratio of water to explosive 
is 930/639 i.e. 1.8 for TNT ©xplosiv© and 3.8 for H-6 explosive. Tests they 
conducted concluded that the peak gas pressure and total gas impulse present 
can be lowered by as much as 90% than in the case of the corresponding peak 
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gas pressure and total gas Impulse in the absence of water. They also found 
that providing 2.S9ibs of wat&r for each pound of TNT ©Kplosiv© reduced the 
peak gas pressure from 51 .libs per aq Inch to just 5*85 lbs per sq inch for a total 
reduction therefor of nearly 90%. They therefore proposed vafiou$ 
5 configurations for use in and around military instaKations including a 
transportable bomb oartt being a reinforced container and associi^tdd ild into 
which may be placed e.g. an explosive device and around which may be 
suspended water filled ruptur^We containers which permitted the water to be 
aerosolised in the event of an explosion, thereby reducing the effects of the 
10 explosion accordingly. 

This concept is refined further in the teaching of GB 2 289 750 issued to 
Parkes In which unwanted munitions can be elfectively disposed of by arranging 
for lay flat plastic tubing filled with water to be draped over rigid supports such 
that separated volumes of water and air are present in a line away from the 
15 Intended source of a blast when the munifions are detonated through the use of 
a cbntrol charge. 

A problem with the foregoing prior art apparatus and methods is that the 
weight of water constitutes a significant disadvantage where e*g, a terrorist 
device has to be dealt with, especially on airborne vehicles such as passenger 
20 planes. A '^vorst Gase"* scenario is that a bomb fe discovered In e.g. the heel of 
the shoe of a suicide bomber whic^ may or may not detonate prior to the plane 
landing or descending to a height at which the device may be safely jettisoned. 

The present invention is derived from the surprising realisation th^t many 
aircraft, including passenger aircraft, have reasonably substantial quantities of 
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water or other liquids on board for use in galleys and on board toilets which 
could be diverted to a stowed blast mitigation bin into which the device may be 
put to thereafter mrtigate against the effects of any subsequent explosion before 
the plane has landed. 

5 According to the invention there is provided a water tillable blast 

suppression bin comprising an Inflatable container for holding e.g. a bomb, the 
container comprising an outer layer of balilstiograde material acting as a last 
line of containment for a subsequent bidet, one or more Intemal layers for 
forming containers for holding water and/or gas and/or material layers to provide 
10 separated volumes of water and/or gas, such as nltn^gen. In use^ and/or 
material, such as mineral wool, and a closure lid also having an outer layer of 
ballistic^'grade material and one or nrtore layers of water and/or gas fillabte 
containet^ and/or material. 

Conveniently, the gas may be nitrogen and may be contained in individual 
1 5 finable polythene bags from e.g. a nitrogen containing cylinder under pressure. 

Preferably, the blast suppression bin has, when filled, volumes of gas 
such as nitrogen contained In e.g. individual polythene bags placed around a 
suspect device, followed by a layer of water in a tillable container, such as made 
of dropstitch material, followed by a layer of gas, such as nitrogen, followed by a 
20 final layer of water adjacent the ballistics grade outer layer. Alternatively, in 
place of one or more layers of gas or water one or more layers of material, such 
as mineral wool, could be used to progressively dampen the effects of an 
explosion to hopefully contain It wholly or substantially wholly within the blast 
suppression bin, at least to the extent that the detonation does not cause 
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Structural damage to a vehicle In vMdn it i5 used, such as an aeroplane. 

The Invention wfll now be described, by way of example only, with 
reference to the accompanying drawings In which: 

FigurB 1 Is a part perspactive view of a first embodiment of blast 
5 suppression bin acjoording to the Invention, and 

Figure 2 is a part perspecitiva view of a preferred emlsodiment of blast 
suppreesion bin according to the invention. 

Refemng firsfly to Figure 1 then© Is shown a part cutaway view of a first 
embodiment of blast suppression bin shown generally at 1 with the front wall 
10 removed for clarity, the suppression bin comprising a container portion 2 and a 
lid portion 3 {shown raised tor clarity) which may be strapped to the container 
portion 2 by straps {not shown) of B.g, reinforced ballistics-grade webbing 
material such that in the event of detonation of 6.g. a TNT bomb, as shown, the 
lid 3 tends to remain In position attached to the container portion 2 in use. 
15 When assembled together the blast suppression bin 1 has outer walls 4 

comprising or Including ballistics grade material, such as Kevlar, to act as a lasi 
line of containment for a blast. In order to Inhibit the effects of an explosion from 
e.g. a TNT bomb internal walls of the container 2 are made of drop stitch or 
similar material by which separated volumes of water/gas or material, such as 
20 mineral wool, may be constructed. In the subject example the outer container 6 
may initially be inflated with air to assume Its generally cuboid shape and then 
the air replaced with water piped in iiom elsewhere, such as a suitable water 
frfpe from within the body of an aircraft The inner container 7 may be simply 
filled with e.g. mineral wool which is known to suppress the effects of e.g. a blast 
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from an explosive device, incIudSng shrapnel or *%" and. similarly. Ihe device 
Itself may be surrounded by gas filled polythene bags 8, preferably nitrogen 
filled, placed around the TNT charge so that it fe held in the middle of the blast 
sijppression bin 1. 

5 In the event of the TNT exploding It will be appreciated that the presence 

of e.g. nitrogen in Ite immediate, surroundings helps to prevent or inhibit ignition 
In the immediate sunroundinfls, and the presence of the mineral wool 7 can help, 
to soften the impact of and catch any flying debris, whereaflsr the presence of 
the water filled container 6 allows the water to absort? some of the shock of the 

10 explosion, and finally the ballistic grade outer covering 4 may completely, or at 
least sufScientiy. mitigate against the effect of the explosion such that It is 
insufficient to cause catastrophic consequences to e.g. the staicture of the 
vehicle in which it is canied . 

Turning now to the prefen-ed embodiment shown in Figure 2. where like 

15 parts are given like niBmbera, this talces advantage of the principle discussed In 
the Keenan and Wager prior art and later prior art in that It teachee that it is 
preferable fo ensure that water placed next to a charge is immediately 
aerosotised as discussed above In the preamble hereto by providing a relatively 
small volume of water next to e-g. a TNT bomb so as to maximise the chances 

20 of It being completely aerosolised before the shock wave carries on through the 
remaining part of the structure. This can be achieved by having a relatively thjn 
inner containers, again made typically of drop stitch material, which cari be filled 
with water and between which is an intermediate container 10 which may simply 
be filled with a gas such a$ nitrogen or even air such that in combination with the 
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outer corttainer B being flUed with water the shock wave, fer example, first 
passes thraugh a email amount of water which is aerosolised, then through the 
gas and then through a larger mass of water in the container 6 before the shock 
wave hits the outer walls 4 of baliist)o~grads materiel, 
5 In ortter to ensure that the explosive charge is placed as oentralty as 

possible within the blast suppression bin a plinth 1 1 may be provkied, although It 
win be appreciated that other fbmts of support may be used and in particular 
supports which aJkwv the shock wave from detonation to hit the water in the first 
conisiner 9 in a n unimpeded manner so as to maximise the chanoes of txjmpiete 
10 asrosolisation of that water. The plinth; may b© made of e.g. a rigid plastics 
support frame so as to ensure as far as possible that aerosoHsatfon is generally 
spherical and is not biased in any particular direction. Alternatively, filled bags of 
gas, such as nitrogen, may be placed ansund the support device in the manner 
as shown in Figure 1 . 

15 fn a further, prefened, refinement the blast mitigation bin Includes its own 

charge of oon^ressed gas so that it may be immediately available for initially 
inflating the drop stitch containers, which is then replaced with water via the use 
of a pressure relief valve. The pressure relief valve may be configured to vent 
gas, sudt as nitix>spen or carbon dioxide, into the interior of the bomb bin so as to 

20 mitigate against ignition of detonation products immediately after an explosion. 
In a still further refinement the bomb bin Is stonable In Its deflated condition and 
(s pre-oonnectad to a hose for liquid, such as water from the galley of a 
passenger plane, so that the hose can be deployed quickly and connected to the 
main water system In the plana, in a stlH further refinement th6 inner water- 
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finable container where fitted Is adapted to be filled first so that in the event the 
outer water fillabte cor^tainer has not been fitted at the time an explosion oocui^ 
the inner layer of water te used most efficiently by being genpsolised, so as to 
minimise the strength of the resulting shock wave. 

5 
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